Structure and activity of C1r and C1s.
During activation of the first component of the classical complement pathway the two zymogen subcomponents, C1r and C1s are converted to active proteolytic enzymes. Activated C1r cleaves C1s which then becomes the activator of C4 and C2. Amino acid sequence studies of the proteolytic chains of C1r and C1s, carried out in Oxford and Aberdeen respectively, have shown that they belong to the serine proteinase family. Modelling of these sequences to the three-dimensional coordinates of chymotrypsin (Birktoft & Blow 1972) reveals that both molecules have a conserved structural core, and that most of the differences lie in the external loops. Catalytically functional residues (Ile-16, His-57, Asp-102, Ser-195) are conserved, and residue 189 is aspartic acid, consistent with the known trypsin-like specificity of cleavage. Examination of the amino acid sequences of C4a, and comparison with those of the homologous molecules C3a and C5a, shows that there is a marked difference in the distribution of basic residues near the C-terminal arginine residue which is the site of action of C1s. When these amino acid sequences are modelled to the coordinates of C3a (Huber et al. 1980) and docked to the active site of C1s, the basic residues of C4a appear to interact with two glutamate residues peculiar to C1s, suggesting that this interaction may contribute to the ability of C1s to discriminate C4 from C3 and C5.